The games industry has been growing prosperously with the development of information technology. Recently, with further advances in social networks and mobile services, playing mobile social gaming has gradually changed our daily life in terms of social connection and leisure time spending. What are the determinant factors which affect users intention to play such games? Therefore in this research we present an empirical study on WeChat, China's most popular mobile social network, and apply a technology acceptance model (TAM) to study the reasons beneath the popularity of games in mobile social networks. Furthermore, factors from social and mobile perspective are incorporated into the conventional TAM and their influence and relationships are studied. Experimental study on accumulated online survey data reveals several interesting findings and it is believed that this research offers the researchers in the community further insight in analysing the current popularity and future potential of mobile social games.
Introduction
With the development of information technology, video games have become one of the most important applications and are wildly popular with all kinds of people of all ages. Playing video games has gradually changed people's life style, particularly in terms of how leisure time is spent [1] . In addition, video games are also used to help people learn [2, 3] , improve social skill [4] , and even promote physical activity [5] . As an important video games platform, mobile devices, particularly smartphones, have become more and more popular. The increasing popularity of mobile devices is the key to open a huge market to mobile based gaming industry. For example, in China the mobile games players have increased to 279 million by early 2016 [6] .
The smartphones provide a new platform for both social networking and video games. The mobile platform for social networks allows users to influence their friends [7] and have fun sharing their experiences [8] . Social networks have experienced exponential growth in recent years and with the further popularity of smartphones, mobile social network services will become one of the most popular applications due to their portability [9] .
Due to the fact that playing games and using social networks are two of the most popular applications used daily on smartphones [10] , it is worthwhile to investigate the integration of mobile social games. Currently playing games on mobile platform can have a lot of intentions, for example, education [11] , while having fun in leisure time is a major purpose. In this research, we use games released on WeChat (Tencent's mobile social network service, known as Weixin (http://weixin.qq.com/) in China) as a case study to understand people's usage patterns and study what major determinants affect such games acceptance.
The WeChat App was first released in January 2011 as a mobile social network application which provides text, image, video, and voice messaging communication service. On 5th of August in 2013, Tencent released WeChat 5.0 which included a gaming centre. Several WeChat games were released with incredible numbers of games being downloaded. For example, a game called "Craz3 Match" was ranked 1st in App store just five hours after it was first released with more 2 Mobile Information Systems than 20 million downloads over the following three days. Subsequently many more games have been released which were also top ranked after their initial release.
Given the popularity of WeChat based games, we study in depth the reasons behind their broad acceptance. Many techniques in the literature can be used to analyse such behaviour patterns and technology acceptance model (TAM) [12] is one of the leading approaches. During the past decades, researchers have successfully applied TAM and/or its extended models to explain user acceptance of many information technology based systems [13] [14] [15] . In the TAM model, several determinant factors, for example, usefulness and ease of use, have been identified as key influences of adoption of new information systems [16] .
Besides these fundamental factors, there are other variables which also contribute to the popularity of WeChat games. A lot of previous researches on user's intention of using social networks and/or playing mobile games have been conducted and can provide inspiration in social network based game analysis. For example, an extended TAM model was proposed by D.-H. Shin and Y.-J. Shin to investigate the factors affecting user's acceptance of social network games [17] . Lin and Lu created a model to explain why people use social networks by integrating network externalities and motivation theory [18] . Another study by Liang and Yeh focuses on the effect of use contexts on the intention of continuing to play mobile games [19] . As for the mobile social gaming, Park et al. analysed some determinants of player acceptance and paid much attention to entertainment, mobility, connectedness, and sociability [20] .
In this research, we try to explain why people continue to play mobile social games and investigate the main determinants and their relationships. Specifically, this work proposes an extended TAM model and adds several additional variables, such as social interaction, enjoyment, and altruism to enhance the understanding of user's intention to play such games. The evaluation and validation of the proposed model are conducted by analysing questionnaires accumulated online and several interesting findings are revealed.
The remainder of this paper is organised as follows. In Section 2 we will introduce the background of the TAM model and mobile social gaming. Section 3 will present the proposed extended TAM model and list the objectives and hypotheses. In Section 4 we will present the collection, processing, and analysis of the data and discuss the experimental results. Finally Section 5 concludes the paper and outlines possible future work.
Theoretical Foundations and Related Work

Technology Acceptance Model.
In the area of information systems, there is a need for researchers to understand the reasons behind the users' actual usage of IT systems. To solve this problem, many technologies have been proposed, for example, Theory of Reasoned Action (TRA) [21] , Model of Personal Computer Utilisation (MPCU) [22] , Motivational Model (MM) [23] , Unified Theory of Acceptance and Use of Technology (UTAUT) [24] , Theory of Planned Behaviour (TPB) [25] , and technology acceptance model (TAM) [12] . Of these approaches, technology acceptance model (TAM) has become one of the most popular and widely used techniques to elaborate on the rationality of users when they accept to use a certain information system. During the past decades, TAM has been successfully applied to lots of research domains and related applications and proven its capacity and validity in explaining user behaviour towards adoption of information systems.
In the earliest TAM model, it is argued that the actual system use is predicable by user motivation, which is also directly influenced by external variables, that is, system features, capabilities, and so on [12] . It is further suggested that user motivation consists of three influential factors, that is, perceived ease of use (PEOU), perceived usefulness (PU), and attitude towards using (ATT), which are able to explain the actual system use. In this TAM model, the attitude towards using, which is influenced by perceived usefulness (PU) and perceived ease of use (PEOU), is the major determinant for a user to accept or reject a certain system. Furthermore, perceived usefulness and perceived ease of use will be affected by several external stimuli. Davis finally hypothesised that perceived usefulness (PU) and perceived ease of use (PEOU) are the most important beliefs for a user to make a decision of whether to accept the system or not [12] . Since the TAM model was first proposed, it has been gradually refined and several other variables are added to the original TAM model, such as behavioural intention [16] . Because TAM has evolved into a leading model in predicting and explaining an information systems acceptance, it is believed the TAM model is also appropriate to analyse the popularity of mobile social gaming.
Mobile Social Gaming Analysis.
Currently the video game has become one of the most important usages of advanced information technology. It has greatly transformed all people's behaviour pattern in spending their spare time [1] , not only teenage but also elderly people [26] . Furthermore, with the development of the Internet, online multiplayer games are becoming more popular than single player games. As a result much effort has been devoted to understanding the popularity of online games. For example, Hsu and Lu tried to study the success of online games from the perspective of entertainment oriented technology and applied the TAM model by incorporating social influences and flow experience as belief-related constructs to predict the acceptance [27] . Lee argued that the flow experience is a more important factor than perceived enjoyment in influencing customers acceptance of online games [28] and further revealed that gender is a key moderator of online game acceptance. Later on Lee and Tsai proposed a theoretical research model, which integrates flow experience, human-computer interaction, social interaction, and perceived enjoyment, together with the technology acceptance model and Theory of Planned Behaviour to explain why people continue to play online games [29] . Wu and Liu suggested that trust is another important determinant for people continuing to play online games [30] .
With the development of mobile devices, particularly the smartphone, playing online games in a mobile environment has become more and more popular as it extends the variance of place and time for users to play online games. According to the studies of Liu and Li, the effect of use context on the formation of users perceptions of mobile services is powerful [31] . Liang and Yeh used TAM to analyse mobile game acceptance and demonstrate that the use context has a significant moderating effect on people's intention to play mobile games [19] . Ha et al. conducted research on wireless mobile broadband games and argued that both technological and psychological aspects are of importance for mobile game adoption [32] , by extending TAM to include flow experience and attractiveness and measure the moderating effects of gender and age. Similarly, Petrova and Qu studied the adoption of mobile gaming in New Zealand's youth market and their findings proposed that the expressiveness is the most significant influential factor affecting intention to play mobile games [33] .
Social networks, such as Facebook, Twitter, and WeChat, have greatly changed our daily life [34] . Kwon et al. gave a comparative analysis of user acceptance of Facebook and Twitter by extended TAM model to find the key motivation factors in using social network services [35] . Rosen and Sherman extended TAM model with flow experience to explain the acceptance of people's intention to use social networks [36] . Lin and Lu found that the most influential factor affecting users in joining social network services is enjoyment, followed by number of peers and usefulness [18] . Their findings further suggest that gender difference also has different influences. Sledgianowski and Kulviwat also argued that playfulness and critical mass are strongest indicators of intent to use social networking websites [37] . Kwon and Wen applied the TAM model to construct an amended model which revealed three individual differences, that is, social identity, altruism, and telepresence [38] . Rauniar et al. added the factors of users critical mass, social networking site capability, and trustworthiness to extend the TAM model and the results provided evidence for the importance of additional key variables to TAM in considering user engagement on social media sites and other social media related business strategies [39] . Similarly, Kim et al. found that the major motives for using social network sites are seeking friends, social support, entertainment, information, and convenience [40] .
From the discussion above, it is clear that playing online games and surfing social network services are the two major mobile applications. It is found that social network games have been widely implemented further into mobile devise as applications [41] . It is then becoming very interesting to ask what if these two applications are combined together? Social aspects are also important for gaming, not only in console gaming [42] , but also in games on social networks [43] . For example, players can buy and sell virtual goods in games via social networks [44] . D.-H. Shin and Y.-J. Shin proposed an extended TAM model to investigate factors influencing user acceptance of social games [17] . They found that perceived playfulness and security have significant effects on game adoption. Their findings also revealed that flow experience plays a moderate role which affects various paths in the model. Lin et al. proposed a model to examine the determining factors of playing social games [45] . Their findings demonstrate that a state of arousal leads people to a higher level of continuing to play social games. Recently, considering the popularity of mobile social games, Park et al. investigated some factors which affect the intentions of users to play such games, for example, control, skill, mobility, and connectedness [20] . They found that satisfaction has a significant effect with multiple connections in the research model. Similarly, in a study by Wei and Lu, both network externalities and individual gratification significantly influence the intention to play social games on mobile devices [46] . They also proposed some factors such as time flexibility, but they appear to be less significant according to their investigation. Similarly, Ding et al. conducted an empirical study of mobile social games and found that mobility, desire for advancement, relationship building, escapism, and high engagement motivate players to enter the game and have recreational play [47] .
Hypotheses
Mobile social gaming is a new platform for people to play games with other friends. In this research we will use WeChat games as a case study to understand such attraction. To understand the popularity of a game platform, a large number of factors can be attached for importance; for example, people may concern about privacy in social game as users could use personal information to buy equipment. Such information stored in the app's cloud environment is sensitive [48] . In this research, we mainly studied the factors from social perspective; as such we proposed an extended TAM model including traditional factors such as perceived ease of use (PEU), perceived usefulness (PU), attitude (ATT), and behaviour intention (BI). Moreover, a game is different from a regular IT system because its main purpose is for entertainment, enjoyment, and relaxation [32] . As a result in the proposed model, we added external variables, that is, perceived enjoyment (PE), use context (UC), and flow experience (FL), to provide understanding of pleasure and fun, which are often mentioned in previous studies [17, 31, 32] . In addition, since mobile social gaming is also a kind of social platform for users to share fun and other experience, we also added social interaction (SI) and altruism (ALT) into the proposed model [49, 50] . The research conceptual framework is depicted in Figure 1 and all variables and related hypotheses will be described in detail in the following subsections.
TAM.
The proposed research model is an extension of the conventional TAM model. Therefore, the hypotheses of belief-attitude-intention-behaviour causal chain [21] is also adopted in the context of social based mobile games. Since games are entertainment oriented services, we use perceived ease of use (PEU) to represent how much effort a user thinks is needed to play a game. A high PEU score indicates that the game is easy to start playing and understand the rules. As a key structure in TAM, perceived usefulness (PU) has been refined and extended in various innovations [51] , such as the improvement of job performance to measure innovation performance of "job/life/study" [31] . In this paper, we describe perceived usefulness as perceived improvement of the player's life experience caused by playing mobile social games. Consequently, we propose the following hypotheses: 
Perceived Enjoyment.
Perceived enjoyment (PE) is the extent to which an activity is perceived to be enjoyable without considering any performance consequences [23] .
It is an intrinsic motivation referring to the pleasure and satisfaction from performing a behaviour [52] . van der Heijden indicated that perceived enjoyment has a significant and positive influence on people's attitude and intention towards website adoption [53] . Moreover, in a study of the determinants of adoption of mobile games under mobile broadband wireless access environment, Ha et al. argued that perceived enjoyment should be one of the characteristics of games and perceived enjoyment should be included when analysing game systems [32] . Since social network based mobile gaming is also a kind of hedonic systems, we made the following hypotheses:
(H6) Perceived enjoyment (PE) positively influences attitude (ATT) on mobile social gaming.
(H7) Perceived enjoyment (PE) positively influences intention (FL) to play mobile social games.
(H8) Perceived enjoyment (PE) positively perceived usefulness (PU) of playing mobile social gaming.
Use Context.
Use context (UC) refers to the environment where the technology will be used [54] . Use context is not just a point in time and space in which a particular action is taken. It also relates to situational and social contexts. Since smartphones have become a daily necessity in people's life, users may have a positive attitude towards a service when it fits a certain use context. Therefore, contextual factors should be added to traditional TAM model when studying user acceptance of mobile services. In fact, many previous studies have tried to integrate use context to extend the model. For example, in a study of exploring consumer adoption of mobile payments, Mallat pointed out that the adoption of mobile payment relies on certain situational factors such as a lack of other payment methods [55] . As many contextual factors may have great effect on user adoption, our study focuses on two factors which are highly related to mobile games, that is, the place where the people are and how the people feel at that time. For example, when people are in crowded public transportation and they feel bored, using a laptop is not possible but there is space to use a mobile phone. People can play mobile games to pass the time 3.4. Flow. Flow (FL) was first put forward by M. Csikszentmihalyi and I. Csikszentmihalyi and defined as the holistic experience when involved in the action [56] . Due to the complexity and multidimensionality of flow [57] , it has been extensively applied in a wide range of contexts, such as sports, shopping, rock climbing, dancing, and gaming [58] . Ghani argued that flow can be measured by enjoyment and concentration and found that perceived control and challenges can predict flow [59] . In subsequent studies, Li and Browne further explained flow with four dimensions: focused attention, control, curiosity, and temporal dissociation [60] . In this study, the concept of flow focuses on curiosity. Curiosity refers to the situation that people stay curious about the system and try to accomplish technological competence while being engaged in an action [14] . In Moon and Kim's study, users remain curious about the Internet because they can acquire new information and knowledge. As for mobile social gaming, people can not only play games but also compete and share with their friends. These above remain the curiosity of the players and lead to the replay intention. Consequently, we have the following hypothesis:
(H11) Flow (FL) positively influences intention (BI) to play mobile social gaming.
Social Interaction.
Interaction is a kind of behaviour between two or more objects. In prior studies interaction is usually classified into two types. The first is the interaction between the user and the system, and the second is user-touser interaction [61] . In this study, since we focus on mobile social networks, we focus on user-to-user interaction which is usually called social interaction (SI). Social games are built to be enjoyed and shared with friends through existing social networks and platforms. In WeChat, people play games on the same platform which allows them to share scores and compete with each other. Furthermore, people can give lives as present to friends, which causes closer relationship. Those above really bring much fun and therefore we propose the following hypotheses:
(H12) Social interaction (SI) positively influences perceived enjoyment (PE) of mobile social gaming.
(H13) Social interaction (SI) positively influences use context (UC) of mobile social gaming.
3.6. Altruism. Altruism (AL) can be classified into kin altruism and reciprocal altruism [38] . Kin altruism refers to concept that people sacrifice their own benefits to help their genetic relatives, and reciprocal altruism means that people help others because they believe that they will receive similar assistance in return some day in the future [62] . It is interesting that users display both kinds of altruism in mobile social gaming. In the popular WeChat game "Aircraft Wars," people can give their own lives to friends as a present and this is also popular in other WeChat games. However, altruism is an alternative to explain the people's behaviour [63] . It is difficult to understand the altruistic behaviour from the traditional economic view that people behave to maximise their own preferences [45] . Considering that TAM is an extension of the Theory of Reasoned Action (TRA), it is not suitable to apply altruism to traditional TAM framework [64] . We should add a new perceived construct to explain the altruistic behaviour. In the context of mobile social gaming, the altruistic behaviour may be more motivated by the perceived enjoyment of the players due to the friendship between them. Hence, our hypothesis on altruism is stated as follows:
(H14) Altruism (ALT) positively influences social interaction (SI) of mobile social gaming.
Results and Analysis
Data Collection.
In this research we published questionnaires on an online survey agency to collect the experimental data. The original questionnaire consists of two parts. The first part has 8 questions to collect the basic information of the informants, such as sex, age, and use experience with WeChat and/or games. The second part is the main component of the questionnaire and consists of 32 questions to investigate the 9 factors introduced in previous section. Each question is measured on a 7-point Likert scale with the end points of "strongly agree (7)" and "strongly disagree (1)". The data collection process uses a two-step approach. Firstly we conducted a pilot test to verify the questionnaire's accuracy, which results in the removal of 4 questions from the original questionnaire. As a result the final questionnaire consists of 28 questions, among which two questions are designed as reverse questions to help judge insincere responses. Table 1 lists the final published questionnaire, and the 26 questions (without the two reverse questions) are listed in Table 2 . A total of 491 responses were collected from the online survey. In order to improve the quality of the data we filter out responses which fit the following criteria: (1) Eliminate the responses of respondents who have never played a WeChat game. (2) Eliminate the insincere responses through data filtering on the two verification questions. (3) Eliminate the insincere responses which look like "Straight-Line" or "Wave" [65] . The final result is as shown in Table 3 . In the field of human-computer interaction for qualitative analysis, the size of the data set containing more than 200 valid responses can be viewed as an effective data set [51] . In this experiment, we collected 308 valid questionnaire responses so we regard this as an effective data set.
Data Analysis
Reliability Analysis.
In order to analyse the effectiveness of the original data, the first step of the experiment is to conduct data standardisation. In this step we calculate the average and standard deviation of each question result and also the average for each category. The results are shown in Table 4 . From the table we can see that the average of all factors is greater than 5, which suggests that the assumptive factors were typical.
Afterwards we further employ Cronbach's alpha coefficient to show the convergent validity and internal reliability of the factors, which are listed in Table 5 . From Table 5 we can see that the total Cronbach's alpha coefficient is 0.947 and the coefficients of each factor are greater than 0.7. It is then argued that the total Cronbach's alpha coefficient is acceptable (>0.8 [66] ), and the coefficients of each factor are also acceptable (>0.7 [66] ). As a result we conclude that the data are reliable measures for their factors.
Meanwhile, discriminant validity is verified as to ensure that variables relate more strongly to their own factor than to other factors. As shown in Table 6 , the maximum correlations between different factors are below 0.70 [32] . Therefore it is able to conclude that the factors are sufficiently distinct and uncorrelated.
Principal Component Analysis. The next step of data analysis is to conduct principal component analysis (PCA).
Before that, it is necessary to test the adequacy of data. In this research, KMO Testing and Bartlett Testing are employed to validate whether the data are suitable for PCA process [67] . The result is shown in Table 7 . As suggested by commonly used KMO measures, it is concluded that our collected data are appropriate for principal component analysis. After the PCA process, the next step is to rotate the matrix from PCA analysis to distinguish the importance of the 9 factors. The result is shown in Table 8 and it is seen that the importance rank of the 9 factors, from high to low, is PU, ATT, SI, ALT, PE, UC, FL, BI, and PEU, respectively.
Hypothesis Evaluation
Model Fit Indices.
To evaluate the proposed model and validate the proposed hypotheses, eight fit indices are employed in this research, that is, 2 , GFI, AGFI, RMSEA, RMR, CFI, NFI, and IFI [68] . The fitness results for the measurement are shown in Table 9 and each of the fitness measures is acceptable. Consequently, all the measures chosen in this work appear to show that the proposed model can provide a good fit to the data, thereby making it possible to conduct path analysis for the proposed model.
Path Analysis.
The aim of path analysis is to evaluate the veracity and reliability of the hypothetical model and measure the strength of the causal relationship between variables. We examined the structural equation model by testing the hypothesised relationships between various factors, as shown in Figure 2 and Table 10 .
4.4.
Discussion. This study developed a theoretical framework and discussed the structural equation modelling analysis of the proposed theoretical framework for mobile social game adoption. Consistent with previous studies focusing on online games and mobile social network services [17, 20, [45] [46] [47] , our findings in this study provided empirical support for the proposed TAM extended model. The results clarified our understanding of people's attitudes and intentions towards playing mobile social games and also helped to reveal implications for the successful implementation of WeChat games in China. The measurement of this study provided a good fit to the data, thereby lending support to the proposed model. Overall, the results show that the proposed model is able to accurately describe the intentions of users to play mobile social games. From this study it is found that perceived enjoyment and perceived ease of use are the chief determinants of user attitudes to play mobile social games. This may suggest that (1) players regard the level of enjoyment from playing mobile social games as the most significant factor and (2) players prefer to play some easier to get started mobile social games which would not cost them much effort. Of these two factors, perceived enjoyment shows a much stronger effect than perceived ease of use, which implies that entertainment oriented technologies will be paid much attention by the markets. Furthermore, this model shows insignificant role of perceived usefulness, which sharply contrasts perceived enjoyment and perceived ease of use, in affecting user attitude to play mobile social games. From this research it is concluded .000
that perceived usefulness also does not have very strong effect on the actual behaviour intention, which corroborates previous studies [17, 27] that perceived usefulness may have an insignificant effect on user attitude. Therefore combining our findings with other existing works in the literature, it may be inferred that, in the domain of mobile social games, users mainly want to easily get fun from social games as a hedonic system in mobile environment anytime and anywhere without considering too many performance consequences.
Considering the importance and the significance of perceived enjoyment, it is deserved to conduct further investigation to study the relationship between it with other factors. From this research, it is reasonable to argue that enjoyment can enhance perception of flow. In fact, the popularity of some WeChat games is partly because of its mechanism of making fun from keeping playing to beat friends. However, due to the fact that normally users play WeChat games to kill the boring time, for example, when using public transportation, it is not surprising to see that flow does not exert significant effect on the intention.
Our findings also shows that social interaction does have strong influence on perceived enjoyment while it also has significant influence on use context. Mobile social games provide a new platform for users to communicate with each other and then close the relationship among them. For example, in WeChat games, users can compete against, offer help to, and/or interact promptly with their friends, thereby making the gaming more interesting. In this research, it is also found that social interaction in WeChat games is also supported by altruism. Offering help in the games does bring a lot of fun and social reputation among friends. As such it suggests that social interaction plays a key role in increasing the enjoyment, thereby increasing the user attitude to play WeChat games. Meanwhile, since users can use WeChat to communicate with each other when they have spare time, it is easier for a user to realise other friends' activity in WeChat games with portable smartphones. The use context for easily accessing and playing mobile social games by social connection does provide more chance for users to get involved into WeChat games, which is also the major cause of WeChat games and storage space, it is easy for people to play anytime and anywhere. This proposed extended TAM model has several practical and theoretical implications for researchers and engineers to develop popular mobile social games. This study provided some in-depth analysis of popularity of WeChat games in China and then can be applied into development of games industry. It is argued that successful mobile social games should exert significant efforts to deliver enjoyable games in an easily accessible way as well as to provide excellent social interaction experience to encourage users to share their fun.
Conclusion and Future Work
Nowadays along with the development of social network service and mobile devices, social network based mobile gaming has become wildly popular. In this research we provide a use case analysis of the factors affecting acceptance of mobile social games on WeChat. To this end, we employ a technology acceptance model and integrate some amending predictors from social and mobile perspective. Our analysis of over 300 valid questionnaire respondents provides revealing findings on the influence of 9 factors on the acceptance of mobile social games. We believe that this research provides invaluable insight for mobile social game service providers, enabling better understanding of adoption behaviour and thus further improving their services.
Similar to other researches, there are several limitations in this study which deserve future effort to address. The major issue is related to the users of WeChat. The questionnaire in this research is in Chinese and all responses are from Mainland China. Furthermore, WeChat is not the only service for the social network though it is the most popular one in China indeed. Using WeChat as case study in this paper does provide some interesting findings; however, the results may be not easy to generalise. It would be interesting to extend this work into an international context and perhaps consider other social networks.
In contrast with other studies, there may be some important factors which may significantly contribute to the integrated model and deserve to be further investigated. For example, considering the possibility for WeChat games to involve payment and advertisement in terms of virtual gift, it can be forecast that user's comprehensive sense of security would have significant influence on user attitudes towards to mobile social games, thereby making perceived security an essential factor for further study. Furthermore, continuous usage of mobile games is also important as attracting users to use a game is a challenge but keeping the users to play with games is another even more challenging task. Therefore, analysis of factors for mobile game's continuous usage deserves to be studied further in the future research.
